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Abstract: E-learning is a learning system that has become a trend in education nowadays.  
One of the applications that is often used is Moodle. In this research, the authors designed  
an OERI application to support the learning material. The application uses the technique of 
service-oriented architecture in the search for educational services in three repositories which are 
DBPedia, Ariadne and OpenLearn. The application itself will be installed as plugins in Moodle. 
The focus in this research is the support of the educational material in the three educational 
repositories used which concerns how the three educational repositories can produce a relevant 
educational material document with the desired query. The measurement uses precision  
to measure the accuracy of the query, and along with it we will also measure the number of 
documents retrieved, and the number of documents types retrieved. Then these results will be 
used to compare the three educational repositories. 
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1 Introduction 
Educational trends using e-learning nowadays have been 
mostly used in Indonesia. The advantages that can be gained 
from these learning methods can be many, one of which is 
that the corresponding users, lecturers or students do not 
need to attend classes to take part in the learning process. 
One of the applications that is often used nowadays is 
Moodle. 
According to the statistics in Sutanta’s (2009)  
research, Moodle is known as the best and most complete 
learning management system (LMS) with a total of  
38,896 websites using the application, 16,927,590 users, and 
1,713,438 materials. Moodle is a free source application, 
which means it is free to download the application. Moodle 
enables lecturers to share online materials with his/her 
students (Yu et al., 2011). 
The focus in this research is about educational 
resources. In this research, we design a searching 
application which will be used to search the educational 
metadata to be used by lecturers in sharing correspondence 
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materials. This application was named after online 
educational resource integration (OERI) (Ariadne, 2011; 
Auer et al., 2007; Barker, 2005). This application integrates 
educational resources from 3 educational repositories which 
are DBPedia, Ariadne and OpenLearn. This research is 
referred to the research in Semantics and Complexity of 
SPARQL Journal by Perez et al. (2006). Perez et al (2006) 
explain about the integration of educational materials  
used in the disparate repositories by using linked  
data driven and how the service oriented architecture 
implemented. The integration will have one output standard 
format, resource description framework (RDF). The query 
itself used in searching the educational resources is 
SPARQL. Application Metamorphosis+ in which research 
joins the paradigm of semantic and social web to produce an 
environment to share the educational material in the health 
field. The research concludes that additional repositories 
will increase the precision of the results (Aditirto, 2011). 
From that research the innovation in doing this research 
started, and we progress it with three educational 
repositories and design a new application to search all the 
educational metadata from all fields (Downes, 2007). There 
will be a few questions to be answered in this research 
which are: 
1 How many documents hat can be retrieved from the 
DBPedia repository? 
2 How many documents can be retrieved from the 
Ariadne repository? 
3 How many documents can be retrieved from the 
OpenLearn repository? 
4 How many types of documents can be retrieved from 
all three repositories? 
To conclude all the questions, the main measurement in this 
research is the comparison of the repositories in the retrieval 
of the relevant documents according to the desired query. 
The goal of this research is to see the comparison results 
between the three repositories in producing the relevant 
documents with the corresponding query using SPARQL 
and from that comparison which repository is more 
dominant in providing the relevant materials. 
2 Green information infrastructure and the triple 
bottom line 
OERI is designed to find the materials focusing on 
educational fields. This application will be used as a plugin 
in Moodle. At this part, the whole system performance will 
be analysed, starting from the system analysis, keywords 
analysis and query analysis. 
2.1 System analysis 
OERI was designed by using the .NET platform use 
DotNetRDF framework, and produces the RDF output. 
Figure 1 shows the frontend and Figure 2 shows the results 
page. 
Figure 1 The OERI frontend application (see online version  
for colours) 
 
Figure 2 The OERI’s results page (see online version  
for colours) 
 
Frontend page has two inputs and one button. The  
first input will be the subject, for example mathematics, 
physics and, etc. The second input will be a topic related to 
corresponding subjects, for example trigonometric, calculus, 
etc. 
To enable OERI works in Moodle, then we make the 
PHP file to build the plugins. Three files were provided: 
1 /blocks/simplehtml/block_simplehtml.php 
2 /blocks/simplehtml/version.php 
3 /blocks/simplehtml/lang/en/block_simplehtml.php. 
Figure 3 The notification menu (see online version for colours) 
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All these files must be put in the relevant directories, so that 
they can be used properly in Moodle. With those three PHP 
file, then we just install it in Moodle by choosing menu site 
administration, notifications. Figure 3 shows this. 
After the installation, than it will be look like in  
Figure 4. 
Figure 4 The OERI plugin (see online version for colours) 
 
The lecturers and students will have different roles. 
Lecturers will use the OERI to search the educational 
material in the three repositories, and after that the lecturers 
can choose from those results, which will be saved in the 
local database. Students will use the OERI to search the 
supporting material in the local database, which documents 
itself had already been chosen by the lecturers. Figure 5 
shows a flowchart of this system. 
2.2 Keywords analysis 
The input keywords use English and it will all be processed 
as follows: 
1 if subject fields were completed, then the keywords will 
be the subject 
2 if topic fields were completed, the keywords will be the 
topic 
3 if subject and topic fields were completed, then the 
keywords will be the integration of subject and topic. 
Every keyword is case sensitive. When keywords consist of 
only one word, additional ‘;’ marks will be stemmed behind 
those words. Where keywords consist of sentence, 
additional ‘;’ will be put between the words. 
 
 
 
 
 
 
 
 
 
 
 
Figure 5 The system flowchart 
 
2.3 Query analysis 
Query will be used to process the keywords by using 
SPARQL. SPARQL is a query language just like the SQL 
Language in common, but SPARQL is the query to match 
the query graph. All the repositories have their own 
endpoint address: 
1 DBPedia with http://DBPedia.org/sparql 
2 Ariadne with http://knowone.csc.kth.se/sparql/Ariadne-
big 
3 OpenLearn with http://data.open.ac.uk/query. 
All of these repositories produce different XML formats, 
which are DBPedia with application/sparql-results+json 
format, Ariadne with application/sparql-results+xml format 
and OpenLearn with application/xml format. 
DotNetRDF will integrate all of those formats into RDF. 
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2.4 Research measurement 
This research is quantitative research, because it uses 
statistical procedures or other ways of quantification to 
measure the variables of a research. In this research, 
measurement will be used in three educational repositories, 
DBPedia, Ariadne and OpenLearn. The query accuration 
will use precision to measure the relevant documents from 
the retrieved one. The measurement will be as follows: 
1 Query sorting from all the educational repositories. 
Each of these queries will be split into several parts to 
measure the precision. Figures 6 to 8 shows the 
distribution. 
2 The total of the relevant documents is retrieved, then 
the results with the three repositories are compared. 
3 The total of relevant document types is retrieved, then 
the results with the three repositories are compared. 
The measurement focuses on the mathematics fields in the 
college. The measurement sample was taken from the six 
topics related to mathematics, which are calculus, algebra, 
geometry, statistics, integral, and differential. 
Figure 6 The DBPedia query sorting 
 
Figure 7 The Ariadne query sorting (see online version  
for colours) 
 
Figure 8 The OpenLearn query sorting (see online version  
for colours) 
 
3 Context and method 
From all the measurements, all of the results are as follows. 
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3.1 Query accuration 
SPARQL query is a query to match the triples which consist 
of subject, predicate and object. Subject leads to searching 
resources, predicates leads to the properties from those 
resources, and all the results from those properties are 
mapped into one variable. The results from all the 
repositories are as follows: 
1 DBPedia 
2 Ariadne 
3 OpenLearn. 
Table 1 Precision measurement of DBPedia 
Query Retrieved Relevant Precision 
Calculus 
Query 1 8,828 0 0
Query 2 8,828 2 0.0002 
Query 3 1,510 1 0.0006 
Algebra 
Query 1 8,828 0 0
Query 2 8,828 2 0.0002 
Query 3 1,510 2 0.001 
Geometry 
Query 1 8,828 0 0
Query 2 8,828 2 0.0002 
Query 3 1,510 2 0.001 
Statistics 
Query 1 8,828 0 0
Query 2 8,828 2 0.0002 
Query 3 1,510 1 0.0006 
Integral 
Query 1 8,828 0 0
Query 2 8,828 2 0.0002 
Query 3 1,510 0 0 
Differential 
Query 1 8,828 0 0
Query 2 8,828 2 0.0002 
Query 3 1,510 2 0.001 
Figure 9 The precision graphic of DBPedia (see online version 
for colours) 
 
Table 2 Precision measurement of Ariadne 
Query Retrieved Relevant Precision 
Calculus 
Query 1 679,328 20 2.94448E-05
Query 2 20 15 0.75 
Algebra 
Query 1 679,328 195 0.0002
Query 2 195 23 0.11 
Geometry 
Query 1 679,328 119 0.0001
Query 2 119 23 0.19 
Statistics 
Query 1 679,328 70 0.0001
Query 2 70 42 0.6 
Integral 
Query 1 679,328 189 0.0002
Query 2 189 8 0.0423 
Differential 
Query 1 679,328 32 4.71116E-05
Query 2 32 18 0.56 
Figure 10 The precision graphic of Ariadne (see online version 
for colours) 
 
Table 3 Precision measurement of OpenLearn 
Query Retrieved Relevant Precision 
Calculus 
Query 2 600 48 0.08 
Algebra 
Query 2 600 42 0.07 
Geometry 
Query 2 600 46 0.07 
Statistics 
Query 2 600 65 0.10 
Integral 
Query 2 600 19 0.031 
Differential 
Query 2 600 60 0.1 
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Figure 11 The precision graphic of OpenLearn  
(see online version for colours) 
 
3.2 Total documents retrieved 
The total documents received from each repository are as 
follows: 
1 DBPedia 
2 Ariadne 
3 OpenLearn. 
Table 4 Total documents retrieved from DBPedia 
Topic Total 
Calculus 1 
Algebra 5 
Geometry 5 
Statistics 24 
Integral 0 
Differential 4 
Figure 12 The total documents graph from DBPedia  
(see online version for colours) 
 
 
 
 
Table 5 Total documents retrieved from DBPedia 
Topic Total 
Calculus 35 
Algebra 218 
Geometry 142 
Statistics 112 
Integral 197 
Differential 50 
Figure 13 The total documents graph from Ariadne  
(see online version for colours) 
 
Table 6 Total documents retrieved from OpenLearn 
Topic Total 
Calculus 48 
Algebra 42 
Geometry 48 
Statistics 65 
Integral 19 
Differential 60 
Figure 14 The total documents graph from OpenLearn  
(see online version for colours) 
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3.3 Total types of documents retrieved 
The total types of documents received from each 
repositories are as follows: 
1 DBPedia 
2 Ariadne 
3 OpenLearn. 
Table 7 Total documents types retrieved from DBPedia 
Types Total 
Calculus 
Journals 1 
Algebra 
Web documents 2 
Books 1 
Journals 2 
Geometry 
Web documents 2 
Journals 3 
Statistics 
Web documents 16 
Videos 1 
Books 6 
Articles 1 
Integral 
- - 
Differential 
Books 1 
Web documents 1 
Journals 2 
Figure 15 The total documents types graph from DBPedia  
(see online version for colours) 
 
 
 
 
 
Table 8 Total documents types retrieved from Ariadne 
Types Total 
Calculus 
Web documents 7 
Videos 8 
Podcasts 1 
Algebra 
Web documents 20 
Videos 2 
Journals 1 
Geometry 
Articles 1 
Web documents 19 
.doc 1 
Books 1 
.ppt 1 
Videos 1 
.rtf 1 
Statistics 
Web documents 17 
.xls 2 
Books 5 
Journals 10 
.doc 2 
Speech 2 
Articles 4 
Integral 
Journals 3 
.mcd 1 
Web documents 2 
Books 1 
Articles 1 
Differential 
Web documents 16 
Journals 1 
Figure 16 The total documents types graph from Ariadne  
(see online version for colours) 
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Table 9 Total documents types retrieved from OpenLearn 
Types Total 
Calculus 
Library 34 
Courses 1 
Books 11 
Podcasts 1 
Algebra 
Library 33 
Courses 2 
Books 8 
Geometry 
Podcasts 3 
OpenLearn 1 
Library 33 
Courses 2 
Books 7 
Statistics 
Qualification 3 
Podcasts 1 
OpenLearn 1 
Library 39 
Courses 2 
Books 19 
Integral 
Journals 3 
.mcd 1 
Web documents 2 
Books 1 
Articles 1 
Differential 
OpenLearn 3 
Library 35 
Courses 1 
Podcasts 2 
Books 19 
Figure 17 The total documents types graph from OpenLearn  
(see online version for colours) 
 
From the query accuration, the query precision value which 
is the highest is in the Ariadne repository with the value of 
0.75. The highest accuracy is because educational resources 
inside the repository are all from the integration of  
well-known resources from all over the world. 
Table 10 Repository Ariadne integration 
Title URL 
Open Educational 
Resources (OER) 
Commons 
http://oercommons.org/ 
Metadata for 
Architectural 
Contents in Europe 
(MACE) 
http://portal.mace-project.eu/ 
CGIAR Learning 
Resources Centre 
(CGIAR) 
http://learning.cgiar.org/ 
Organic.Edunet 
Federation 
http://www.organic-edunet.eu/ 
Rural Inclusion 
Observatory 
http://www.rural-observatory.eu/ 
Language Learning 
Resources Portal 
http://www.language-learning-portal.eu 
Open Educational 
Resources (OER) 
Africa 
http://www.oerafrica.org/ 
These results also have a big impact on the total documents 
retrieved and the total of the documents types retrieved. 
Figure 18 The total documents graph from repositories  
(see online version for colours) 
 
From the document type itself Ariadne produces 12 types of 
documents, while DBPedia and OpenLearn only 5 and 6. 
So, from the measurement results and the comparison, we 
can conclude that repository Ariadne is the most 
recommended repository to be used in an educational 
context. 
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4 Conclusions 
This research is done based on the reference of the previous 
journal which mainly focused on how the integration is 
done with the concept of linked data-driven. OERI is 
service-oriented architecture which uses DBPedia, Ariadne 
and OpenLearn in the searching of educational metadata. 
This research is focusing on which, from among these three 
repositories, produces the most significant retrieval. The 
results prove that the repository Ariadne is the most 
dominant one, with the highest precision, the highest 
number of total documents retrieved, and the most 
documents types retrieved. 
In the future, we expect that additional repositories can 
help to enrich the material. Also from that point, the 
measurement needs to be done from all the languages 
supported. We also suggest more flexible searching in 
which user can choose the material level, from the easiest 
material up to the most difficult. And last, query 
optimisation helps improve the results. 
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